RGDSP functionalized carboxylated agarose as extrudable carriers for chondrocyte delivery.
The limited potential of cartilage to regenerate itself has led to development of new strategies and biomaterials for cartilage tissue engineering and regenerative medicine. Although de novo strategies for cartilage repair have been realized, extrudable hydrogels that can be administered in minimally invasive manner while simultaneously supporting chondrogenic differentiation could lead to development of new systems to deliver cells to cartilage lesions. In this work, we explored the suitability of thermo-reversible, extrudable gels derived from carboxylated agarose for maintaining human articular chondrocyte (HAC) phenotype. Towards this objective, we have investigated the impact of hydrogel stiffness and presence of integrin-binding peptide sequence GGGGRGDSP on HAC differentiation potential. We discovered that stiffer hydrogels (5.8 kPa) are more efficient than softer counterparts (0.6 kPa) in promoting chondrogenesis. Interestingly, in GGGGRGDSP modified gels, a synergy between stiffness and RGD signaling led to enhanced expression of chondrogenic related genes (aggrecan, collagen type II and sox9). These findings were also supported by quantitative analysis of sulfated glycosaminoglycans. Since carboxylated agarose are highly suitable as bioink for 3D bioprinting, we propose that extrudable GGGGRGDSP-linked stiff carboxylated agarose as a medium for direct printing of chondrocyte into cartilage lesion.